Introduction
Many pharmaceutical dosages form are administered in the form of pills, granules, powder and liquid for conventional use. However, some patients, particularly paediatric and geriatric patients, have difficulty in swallowing or chewing solid dosage forms. Many paediatric and geriatric patients are unwilling to take these solid preparations due to a fear of bitter taste. In order to assist these patients, several mouth dissolving drug delivery systems have been developed.
The concept of mouth dissolving tablet also known as MDTs has emerged with an objective to improve patient"s compliance. Methods to improve patient"s compliance have always attracted scientists towards the development of fancy oral drug delivery systems. Among them, mouth dissolving drug delivery systems (MDDDS) have obtained an important position in the market by overcoming previously encountered administration problems and contributing to extension of patent life. These dosage forms rapidly disintegrate and/or dissolve to release the drug as soon as they come in contact with saliva even within <60 seconds, thus need for water during administration is avoidable, an attribute that makes them highly attractive for paediatric, geriatric, bedridden patients and for active patients and busy and travelling may not have access to water. Difficulty in swallowing conventional tablets and capsules is common among all age groups, especially in elderly and dysphagic patients. One study showed that 26% out of 1576 patients experienced difficulty in swallowing tablets due to their large size, followed by their surface, shape and taste [1, 2] . Children may also have difficulty in ingesting because of their underdeveloped muscular and nervous systems other group that may experience problem using conventional oral dosage forms include mentally ill, the developmentally disable and uncooperative patients who refuse intake water or are nauseated; these problems can be resolved by means of Mouth Dissolving Tablets (MDTs). Mouth dissolving may also called fast dissolving tablets, melt-in-mouth tablets, orodispersible tablets, quick dissolving, rapid melts, porous tablets etc [1] .
MDTs are known by various names such as ast-melting, fast-dissolving, oral disintegrating or orodisperse The European Pharmacopoeia defines the term orodispersible tablet ""uncovered tablet for buccal cavity, where it disperses before ingestion"" [2, 3] . Suitable drug candidates for such systems include neuroleptics, cardiovascular agents, analgesics, anti-allergics and drugs for erectile dysfunction [1, 4] . MDTs disintegrate and/or dissolve rapidly in saliva; therefore, water is not required during administration. Some tablets are designed to dissolve in saliva within few seconds, and are true fast-dissolving tablets. Others contain agents to enhance the rate of tablet disintegration in the oral cavity and are more appropriately termed as fastdisintegrating tablets, as they may take about one minute to disintegrate completely. Recently European Pharmacopoeia defines the term "Orodispersible tablet" as a tablet that to be placed in the mouth where it disperses rapidly before swallowing in less than three minutes [4] .
II.

Prerequisite Criteria For Mouth Dissolving Tablets
Oromucosal delivery, especially that utilising the buccal and sublingual mucosa as absorption site, is a promising drug delivery route which promotes rapid absorption and high bioavailability, with subsequent almost immediate onset of pharmacological effect. These advantages are the result of the highly vascularised oral mucosa through which drugs enter the systemic circulation directly, bypassing the gastrointestinal tract and the first pass effect in the liver [5] .
Many factors are associated with mouth dissolving tablet delivery system. Among them one of the important criteria is that the drug has to be dissolved or disintegrate in the mouth within a few seconds. Moreover, the drug has to be soluble, stable and be able to penetrate the mucosal membrane so that to be absorbed. From manufacturing point of view, the drug should be compatible with taste masking, provide a pleasant mouth feel, leave no residue in the mouth after administration and most importantly be economically feasible for processing and subsequent packaging [6] .
III. Advantages Of Mouth Dissolving Tablets
The first and foremost advantageous side for MDT is to achieve rapid absorption and high bioavailability associated with almost immediate onset of pharmacological action. This is achieved by avoiding first pass metabolism and decomposition from gastric acid [7] . Easily administered without having water to swallow the tablet proves to be a beneficial factor for patients who cannot swallow, such as elderly, stroke and bedridden patients; patients who should not swallow, such as renal failure patients; and who refuse to swallow, such as paediatrics, geriatric and psychiatric patients [8, 9] . Besides, this provides additional safety by mitigating the risk of choking or suffocation during oral administration of conventional formulation due to physical obstruction. Patients suffering from motion sickness and others who experience sudden attack of allergy or coughing also find MDT as a useful alternative for treatment [10] . Mouth dissolving tablets also ensures stability for longer period of time compare to liquid dosage forms but ensures high bioavailability almost equal to that of liquid dosage forms. More efficient drug utilization (at lower doses) and avoidance of inactivation by liver metabolizing enzymes further increases the list of positive attributes of MDT [6] .
IV. Disadvantages of Mouth Dissolving Tablets
Patients have to stop eating, chewing, smoking, and possibly talking during drug therapy to keep the drug in sublingually [11, 12] . Swallowing part of the tablet before it is absorbed sublingually is also a potential problem. Demented or contrary patients who may feel foreign objects inside their mouth usually pull the tablet out before the active ingredients have been released from the formulation. Proper placement of the drug possesses another difficulty. Besides, drug cannot be used when the patient is unconscious. Sometimes intake of MDTs can result in tooth discoloration and decay may occur [6] . From formulation point of view, MDTs is hygroscopic in nature and therefore needed to be placed in dry place and it also requires special packaging for properly stabilization and safety of stable product [13, 14] .
V. Structure of Absorption Site
The mucosa in the buccal cavity consist of non-keratinized structure with a thickness about 100-200 micrometer. Its normal turn over time is 20 days. It has a surface area of about 26.5 square cm. Around 12.2 ml of blood flows in 100 gm of tissue per minute here. The average residence time of substances taken in oral cavity is poor but the permeability is very good due its high amount of blood supply [15] .
VI.
Formulation of MDT For acidic drug pKa of saliva should be greater than 2.0 and for basic drug pKa of saliva should be less than 10.  Solubility in salivary secretion: The drug should be soluble in aqueous buccal fluids.  Binding to oral mucosa: Binding between drug and oral mucosa should be poor.  Thickness of oral mucosa: The thickness of oral mucosa is 100-200 micrometer which is less as compared to buccal thickness (500-800 micrometer).  Partition co efficient: The drugs which have oil to water partition co efficient within the value of are suitable for absorption through sublingually.
Preformulation study of drugs
 Particle size: Should be less than 5 micrometer.  Porosity: Should be high for better absorption.  Density: Should be low.  Hardness: Should be low.  Friability: Should be less than 1%  Drug Solubility: Aqueous solubility in various pH media is one of the most important properties of drug substance. These properties significantly affect the drug absorption and bioavailability.  Disintegration time: The time for disintegration should be less than one min. [20] 
Common excipients used
The mouth dissolving tablets usually have insufficient mechanical strength. Hence, careful handling is required, along with that the tablets may leave unpleasant taste and/or grittiness in mouth if not formulated properly. In recent past many technologies have been developed to improve the formulation and purpose of MDTs with very interesting features, like extremely low disintegration time, exceptional taste masking ability, pleasant mouth feel and sugar free tablets for diabetic patients [3] . Each technology has a different mechanism and some of them will be reviewed later in this article, and each fast-dissolving / disintegrating dosage form varies regarding the following: * Mechanical strength of final product; * Drug and dosage form stability; * Mouth feel; * Taste; * Rate of dissolution of drug formulation in saliva; * Swallow ability; * Rate of absorption from the saliva solution; * Overall bioavailability.
Excipients balance the properties of the actives in fast-melting tablets. This demands a thorough understanding of the chemistry of these excipients to prevent interaction with the actives. Determining the cost of these ingredients is another issue that needs to be addressed by formulators. The role of excipients is important in the formulation of fast-dissolving tablets. These inactive food-grade ingredients, when incorporated in the formulation, impart the desired organoleptic properties and product efficacy. Excipients are general and can be used for a broad range of actives, except some actives that require masking agents.
The basic approach used in the development of the fast-dissolving tablet is the use of superdisintegrants, which permit the tablets for rapid disintegration. Superdisintegrants are generally used at a low concentration, typically 1-10% by weight relative to total weight of dosage unit [21] .
Factors to be considered for selection of superdisintegrants:  It should dissolving when tablet meets saliva in the mouth  It should be compactable enough to produce less-friable tablets.  It can able to produce good mouth feel to the patient. Thus, small particle size is preferred  To achieve patient compliance.  It should have good flow since it improve the flow-ability of the total blend.
Generally employed superdisintegrants are crosscarmellose sodium (Ac-Di-Sol), Crosspovidone (CP), sodium starch glycolate (SSG) etc. which represent example of crosslinked cellulose, crosslinked polymer and crosslinked starch respectively. Selection of appropriate excipients and manufacturing technology is necessary for obtaining the optimized design features of orally disintegrating dosage forms. Ideally, superdisintegrants should cause the tablet to disrupt, not only into the granules from which it was compressed but also into powder particles from which the granules were prepared [22] . Various natural substances gum karaya, modified starch and agar have been used in the formulations of fast disintegrating tablets. Mucilage of natural origin is preferred over semi-synthetic and synthetic substances because they are comparatively cheaper, abundantly available, non-irritating and nontoxic in nature [23] .
Modified cellulose like crosscarmellose sodium, sodium starch glycolate, and crosspovidone were used to formulate and improve disintegration of nimesulide using vacuum drying technique, where in preliminary screening studies, the batch containing crosspovidone (2%) showed the fastest disintegration, Camphor (20%) containing tablets show evidence of faster disintegration as compared with tablets containing menthol and thymol [43] , the percentage of camphor and crosspovidone has significant affect on disintegration time and percentage friability. But crosscarmellose, crosspovidone are unable to behave as superdisintegrant at high tablet crushing strength [42, 24] . Another study revealed high superdisintegration potential of calcium salt of carboxymethylated (CaCOG) and carbamoylethylated (CaCEG) obtained from the seeds of Cassia fistula. CaCOG or CaCEG had been behaved as great potential superdisintegrants in the formulation of an antiemetic agent, Metoclopramide hydrochloride (MET) used mostly as prophylaxis of vomiting associated with cisplatin or other chemotherapeutic agents, they are directly compressible and revealed fast disintegrant (FDTs) with high mechanical strength and low DT [24] . Cosmetology lab of France team, has applied different approach in the formulation of MDT by using hydrophilic waxy binder (Superpolystate©, PEG-6-stearate) to improve sufficient mechanical integrity. Superpolystate© is a waxy material with a melting point of 33-37 •C and an HLB value of 9. So it will not only act as a binder and increase the physical resistance of tablets but will also help the disintegration of the tablets as it melts in the mouth and solublises rapidly leaving no residues. The incorporation of Superpolystate® in the formulation of RDT was realised by means of two different granulation methods: wet granulation by using an emulsion of this waxy binder as granulating liquid and melt granulation where the molten form of the binder was used [25] . The preparation and evaluation of fast disintegrating tablets by using different concentrations of natural superdisintegrant that is plantago ovata mucilage was studied. The reason for selecting plantago ovate mucilage is it has high swelling index. Mucilage of plantago ovata has various characteristics like binding, disintegrating and sustaining properties. Hence to formulate some long-acting formulation such as calcium channels blocker Amlodipine besylate [23] . Some agents due to their low bioavailability could not meet the therapeutic effect after oral administration; such as Domperidone-a widely used anti-emetic drug. Therefore fast dissolving tablet of domperidone hasb been developed with Avicel PH102 and Sodium Starch Glycolate by direct compression method and the formulation showed that in vitro drug release is not less than 95% within 30 minutes. So this formulation could meet patient"s compliances for relief from emesis [24] .
Taste masking agents in MDTs formulation
Along with fast disintegration the taste masking is also very important for the formulation of MDT, to achieve patient"s compliance. Two approaches commonly utilised for taste masking; firstly by reducing solubility of the drug in the pH of saliva (5.6-6.8), secondly by altering the affinity and nature of drug which will interact with the taste receptor [44] . Number of natural and artificial taste masking agents has been evolved in the formulation of oro-dispersible tablet formulation. Mostly sweetening agent Aspartame (Quarrechin, France) is used as sweetening agent [25] . 
VII.
Technology Used In Manufacturing Of MDT
Freeze drying technology or lyophilization
It is one of the first generation techniques for preparing MDT which involves removal of solvent form a frozen solution or suspension of a drug and other additives [26] . The tablets produced have a very porous open matrix network into which saliva rapidly moves on after placing the tablet in the mouth. The formulations show enhanced dissolution characteristics due to appearance of glossy amorphous structure of the tablet. Drugs to be prepared by this technique should posses relative water insolubility with fine particle size and good aqueous stability in suspensions. Corvelen and Romen studied the influence of various formulation and process parameters to see the effect of lyophilization technique using hydrocholorothiazide. They concluded maltodextrins are useful in the formulation of MDT using freeze drying technique. The advantageous sides of this technique are processing the drug non elevated temperature thereby avoiding adverse thermal events. Lyophilization is relatively expensive and time consuming manufacturing process. Other drawback includes fragility, which make the use of conventional packing difficult and poor stability during storage under stressful condition [27] .
Tablet molding
Molded tablets are prepared by using water soluble ingredients. The powder blend is moistened with hydro-alcoholic solvent and then compressed at low pressure in molded plates to form a wetted mass. Air drying is done to remove the solvent. Molded tablets are usually less compact then conventional tablet and therefore do not have the sufficient strength to endure insults during transportations. Another problem includes having a bitter taste characteristic. These problems can be solved by using proper binding and taste masking agents [26, 27] . To overcome poor taste masking characteristic Van Scoik incorporated drug containing discrete particles, which were formed by spray congealing a molten mixture of hydrogenated cottonseed oil, sodium bicarbonate, lecithin, polyethylene glycol and active ingredient into a lactose based tablet triturate form [27] .
Direct compression
This is the simplest and most cost effective method to prepare MDT. The mixture of drug and other components are compressed without any preliminary treatment. Only a few drugs can be formulated by using this method. Usually a super disintegrate is used in the formulation which enhance the rate of disintegration and hence the rate of dissolution greatly. Tablet disintegration time can be optimized by concentrating the disintegrant. Below critical concentration tablet disintegration time is inversely proportional to the concentration of the disintegrating agent. However above critical concentration the disintegration time remains constant with the increase in concentration of disintegrant. The major drawback of effervescent excipients is their hygroscopicity. Another approach is to use sugar based excipients which demonstrate high aqueous solubility and provide pleasing mouth feeling. Commonly used excipients are dextrose, fructose. lactilol, maltilol, maltose, mannitol, sorbitol, starch hydrosysate, polydextrose and xylitol [27] .
Cotton candy process
In this process a matrix of polysaccharide or saccharide is prepared by simultaneous action of flash melting and spinning. The matrix formed is then mixed with active ingredients and other excipients and finally compressed together to form MDTs. One of the patented technologies of this process is FLASHDOSE by Fuisz [28] . They have prepared ibuprofen as MDTs using this process.
Sublimation
Sublimation technology involves the incorporation of volatile inert solid compounds in the formulation and then compressed together to form tablets. The tablets formed are then subjected to sublimation which causes the inert substances to volatilize readily which left a porous tablet structure. This tablet when placed in the mouth readily dissolves in the saliva. The substances used are camphor, naphthalene, ammonium bicarbonate, ammonium carbonate, benzoic acid, hexamethylene tetramine, urea and urethane. Koizumi et al. applied the sublimation technique to prepare highly porous compressed tablets that were rapidly soluble in saliva [29] . Mannitol and camphor were used as a tablet matrix material and subliming the material respectively.
VIII. Parameters Of Sublingual Tablet Evaluation
Hardness
The test is done as per the standard methods. The hardness of three randomly selected tablets from each formulation is determined by placing each tablet diagonally between the two plungers of tablet hardness tester (with the nozzle) and applying pressure until the tablet broke down into two parts completely and the reading on the scale is noted down in Kg/cm
Thickness
The thickness of three randomly selected tablets from each formulation is determined in mm using a vernier caliper. The average values are calculated.
Uniformity of Weight
Weight variation test is done as per standard procedure. Ten tablets from each formulation are weighed using an electronic balance and the average weigh are calculated.
Friability
The friability of tablets using 10 tablets as a sample is measured using a Roche Friabilator. Tablets are rotated at 25 rpm for 4 minutes or up to 100 revolutions. The tablets are then taken out, dedusted and reweighted. The percentage friability is calculated from the loss in weight as given in equation below. The weight loss should not more than 1%. %Friability = (initial weight-final weight) x 100 (initial weight)
Drug Content
Ten randomly selected tablets from each formulation are finely powdered and fixed amount of powder is accurately weighed and transferred to 100 ml volumetric flasks containing 50 ml of phosphate buffer( pH 6.8) or 0.1 N HCl solution. The flasks are shaken to mix the contents thoroughly and filtered. One ml of the filtrate is suitably diluted and drug content is estimated at 216.0 nm using a double beam UV-visible spectrophotometer. This procedure is repeated thrice and the average value is calculated.
Wetting Time
The tablets wetting time is measured by a procedure modified from that reported by Bi et al. The tablet is placed at the centre of two layers of absorbent paper fitted into a dish .After the paper is thoroughly wetted with distilled water, excess water is completely drained out of the dish. The time required for the water to diffuse from the wetted absorbent paper throughout the entire tablet is then recorded using a stopwatch.
Water absorption ratio
A piece of tissue paper folded twice is placed in a small Petri dish Containing 6 ml of water. A tablet is put on the tissue paper and allowed to completely wet. The wetted tablet is then weighted. Water absorption ratio, R is determined using following equation. R = 100 × Wa -Wb/Wa Where, Wa = Weight of tablet after water absorption Wb = Weight of tablet before water absorption
In-vitro Disintegration Time
Disintegration times for sublingual tablets are determined using USP tablet disintegration apparatus with phosphate buffer of pH 6.8 or 0.1 n HCl as medium. The volume of medium is 900 ml and temp is 37± 2 °C. The time in seconds is taken for complete disintegration of the tablets with no palatable mass remaining in the apparatus is measured.
In-vitro drug release study
In-vitro release rate of sublingual tablets are carried out using United State Pharmacopoeia (USP) XXIV dissolution testing apparatus (Paddle method,busket method). The dissolution test is carried out using 900 ml of 6.8 pH phosphate buffer or 0.1 N HCl, at 37± 20C and 50 rpm. A sample (5 ml) of the solution is withdrawn from the dissolution apparatus at different time intervals (min). The samples are replaced with fresh dissolution medium of same quantity. The samples are filtered and analysed for drug after appropriate dilution by UV spectrophotometer at respective wave length. The percentage drug release is calculated using an equation obtained from the calibration curve. [30] XI.
Literature Review
Bayrak et al., demonstrated that zolmitrpatan-a serotonergic agonist when formulated as mucoadhesive tablet provides a good dissolution rate of greater than 80% within 2 minutes of administration. They investigated 10 different formulation using Chitosan as a mucoadhesive agent in the concentration of 0.5-5% and it was seen that 5% Chitosan provides the maximum C max values and minimum t max values when compared to subcutaneous dosage form [19] .
In another study S. Bredenberg et al., studied the dissolution profile of sublingual fentanyl citrate using the drug from 100 microgram to 400 microgram. Granulated mannitol was used as a carrier molecule and crosslinked polyvinyl pyrrolidone was used as disintegrant and bioadhesive material. The formulation containing 100 and 200 microgram of fentanyl citrate had a dissolution rate of 80% within 1 minute and more than 95% within 5 minutes [41] . 
X. Conclusion
Mouth dissolving tablet provides a whole new arena of administering drugs through oral cavity without using any water. Mouth dissolving tablet can be considered as the best possible dosage form to be administered if the taste and dissolution pattern of the drug candidate can be improved. A huge amount of effort has already been given to produce more rapidly dissolving formulation. Efforts need to be given to improve the mucoadhesive nature of the tablet as this insures proper drug permeation through buccal mucosa. In the present review we identified several commercial manufacturing process of mouth dissolving tablets along with the common excipients used to formulate MDT with an emphasis on superdisintergrants and taste masking subustance. The installation and scale up of these instruments are very expensive and time consuming; so the price of the tablet is usually high than conventional tablet. Never the less, almost all type of drugs indicated for chronic use are either formulated as MDT or in the process of getting formulated. Introduction of this MDT dosage form in the market will improve the product range of the manufacturers and it will also help the physicians to prescribe this alternative dosage form to paediatric and geriatric patients where swallowing of the tablet posses a significant problem.
